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Modular growth of a gorgonian coral can generate
predictable patterns of colony growth
Goffredo S., Lasker H. R., 2006, Journal of Experimental Marine Biology and Ecology 336: 221-229
Goffredo S., Lasker H. R., 2008, Coral Reefs, 27: 751-761 (named as best paper published in Coral Reefs in 2008)
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New York (Buffalo, USA) 
Photographs of a Pseudopterogorgia elisabethae colony from San Salvador, Bahamas. The replicate photos are used to 
measure growth rates and determine the resilience of the species to harvesting. Grids are 10 x 10 cm. 
Pseudopterogorgia elisabethae. Sampled sites and year of sampling (coordinates and abbreviations of sites in 
decreasing order of latitude): WE, West End (Natural Population), 26° 29’N, 78° 38’W, 2007; LR, Long Rock 
(Fished Population), 26° 10’N, 77° 35’W, 2007; CH60, Cross Harbour 60 (Fished Population), 25° 58’N, 77° 
20’W, 2007; CHR, Cross Harbour Ridge (Fished Population), 25° 57’N, 77° 21’W, 2007; SS, San Salvador 
(Natural Population), 24° 4′N, 74° 33′W, 1999. 
Dependence of biometric parameters on
colony height in the gorgonian coral
Pseudopterogorgia elisabethae
(A)Colony dry mass
y = 0.002x 2.075
(r2 = 0.937; r = 0.968; p < 0.001; N = 81)
(B) Colony base diameter
y = 0.044x 0.519
(r2 = 0.760; r = 0.872; p < 0.001; N = 81)
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Growth rates of colonies of Pseudopterogorgia 
elisabethae from San Salvador, Bahamas, plotted as 
a Gulland and Holt plot for the estimation of Von 
Bertalanffy growth function parameters K and L∞
The observations are independent of one another; i. 
e., a single colony contributes one point
The ordinate is size increment per unit time [(H1-
H2)/(t2-t1)], and the abscissa are mean size for the 
increments in question [(H2+H1)/2]
The linear regression of this plot produced the 
equation y = -0.0514x + 3.9526 (r2 = 0.062; r = -
0.250; p < 0.001; N = 181)
“Gulland and Holt plot” method for parameters estimation:
K = - slope = 0.051
H∞ = intercept / (-slope) = 76.9 cm
Von Bertalanffy Growth function (VBGF)
Ht = H∞ (1 – e -Kt)
Cross sections exhibiting annual growth rings of 
the base of the colony central axis in colonies of 
Pseudopterogorgia elisabethae
Each ring is made up of 2 bands, one is light in color and 
thick while the other is darker and thinner. The numbers 
showing the years of growth are next to the darker bands. 
The peripheral band of all sections is a darker band 
corresponding to winter growth prior to the May 2005 
collection
(A, B) Young colonies 1 to 2 years of age. (C-E) Adult 
colonies 10, 15, and 18 years-old
Von Bertalanffy Growth function (VBGF)
Ht = H∞ (1 – e -Kt)
“Ford-Walford plot”  method for 
parameters estimation
K = -ln (slope) = 0.041
L∞ = intercept / (1-slope) = 81.7 cm
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Height at age t (cm)
y = 0.959x + 3.308
R = 0.970
p < 0.001
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Age specific growth curves of colonies of 
the Caribbean gorgonian coral 
Pseudopterogorgia elisabethae in the 
Bahamas (western Atlantic)
The age-size relationship, obtained from the 
application of the Von Bertalanffy growth 
model to linear extension rates measured in 
the field, is compared to age-size data from 
microscopic analysis of growth rings. 
(A) Relationship between colony age and 
colony height.
(B) Relationship between colony age and 
colony dry mass
Marked points (circles) are heights and 
masses of colonies for colonies collected at 
Cross Harbour whose age was determined 
from growth ring analyses
Age class distribution of Pseudopterogorgia elisabethae colonies from San 
Salvador 1999. Ages of the colonies were estimated from colony heights 
using a Von Bertalanffy growth function derived from growth rates of 
colonies at San Salvador. 
Age at sexual maturity
N = 181
Surveyed area = 70 m2
Population dominated by young 
individuals: 65.2% of colonies are 
under or at the age of sexual maturity
Determination of the rate of mortality (Z)
ln Nt = at + b
Nt = numbers in each age class
t =  age
Z = - a
b =  natural logarithm of the number of 
individuals at age zero (N0)
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y = -0.179x + 3.407
R2 = 0.862
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Pseudopterogorgia elisabethae
San Salvador population
Age classes excluded 
from the mortality-rate 
analysis 
N = 20
P < 0.001
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Survivorship curve for members of
the San Salvador population
Z  = 0.179
N t  = N 0e
-Zt  = 30.2e -0.179t  
N 0 = e
3.407 = 30.2 
Average age of individuals (turnover time) = 1 / Z = 6 years 
Maximum longevity of individuals = 30 years
Pseudopterogorgia elisabethae
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Age (years)
Age (years) Colony height (cm) Colony dry mass (g) Survivorship Yield (g rec.-1)
0 0 0.00 1.000 0.000
1 4 0.03 0.836 0.027
2 8 0.13 0.699 0.092
3 11 0.29 0.584 0.169
4 14 0.50 0.489 0.244
5 17 0.75 0.409 0.308
6 20 1.04 0.342 0.357
7 23 1.37 0.286 0.391
8 26 1.72 0.239 0.410
9 28 2.09 0.200 0.416
10 31 2.47 0.167 0.413
11 33 2.87 0.140 0.400
12 35 3.27 0.117 0.382
13 37 3.69 0.098 0.360
14 39 4.10 0.082 0.335
15 41 4.52 0.068 0.308
16 43 4.93 0.057 0.281
17 45 5.34 0.048 0.255
18 46 5.75 0.040 0.229
19 48 6.14 0.033 0.205
20 49 6.54 0.028 0.182
21 51 6.92 0.023 0.161
22 52 7.30 0.019 0.142
23 53 7.66 0.016 0.125
24 55 8.02 0.014 0.109
25 56 8.36 0.011 0.095
26 57 8.70 0.010 0.083
27 58 9.03 0.008 0.072
28 59 9.34 0.007 0.062
29 60 9.65 0.006 0.054
30 60 9.94 0.005 0.046
P. elisabethae San Salvador population
Beverton and Holt model
cohort yield = individual mass at age t x percent survival at age t
Point of cohort maximum 
production
C
o
h
o
r
t
 
y
i
e
l
d
 
(
g
 
/
 
r
e
c
r
u
i
t
)
Age (years)
0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0 5 10 15 20 25 30
Age at sexual maturity
R
e
p
r
o
d
u
c
t
i
v
e
 
c
u
s
h
i
o
n
